Some biological activities of a series of 9a-homo-9,11-epoxy prostanoic acid analogues.
A number of stereochemical variants at C-8, C-12 and C-15 of 9a-homo-9,11-epoxy prostaglandins (PGs) have been examined for in vivo activity on blood pressure, bronchial resistance, tracheal segment pressure, heart rate and on intestinal and uterine contractility in artificially respired anaesthetised guinea-pigs; and on blood pressure and blood platelet aggregation in rats (using the extra-corporeal filter-aorta loop technique). In vitro tests for smooth muscle activity were carried out on the isolated rat fundus strip, the guinea-pig tracheal chain and the rat uterus. The following was found: 1. In the guinea-pig, in vivo, all the homo-epoxy PGs were vasopressor and bronchoconstrictor following bolus injections of 250 micrograms i.v. The effects on heart rate, and intestinal and uterine contractility were equivocal. The configurations at the chiral centres, C-8, C-12 and C-15 play an important role in determining potency. The 15-(S)-hydroxy derivatives were the most potent in stimulating vascular and respiratory muscle. The 8-iso configuration appeared to enhance potency amongst the 15-(S)-hydroxy compounds. The 15-(R)-hydroxy configuration markedly reduced constrictor potency. The same pattern of activity was seen on rat blood pressure, in vivo. The 15-(S)-hydroxy configuration combined with the 8-iso configuration had the most potent constrictor activity, while the 15-(R)-hydroxy group negated this and even led, in the case of the natural configuration at C-8 and C-12, to vasodepression. 2. In vitro, the activity on the rat fundus and guinea-pig tracheal chain followed the same pattern. The 15-(S)-hydroxy derivatives were very much more potent than the 15-(R)-hydroxy derivatives at contracting the smooth muscle preparations. Uterine muscle appeared to be relaxed by the PGs with the natural configuration at C-8 and C-12, with the 15-(R)-hydroxy compound exhibiting greater activity. 3. Inhibition of ADP-induced rat blood platelet aggregation after "intra-arterial" administration was shown only by the derivatives with a single change in the natural configuration either at C-8 or at C-15. Additional changes either resulted in inactivity or, in the case of the 8,12-di-iso-15-(S)-hydroxy compound, even reversed the effect to aggregation. The inhibition of aggregation was long lasting with both the 8-iso-15-(S)-hydroxy derivative and the 8,12-nat-15-(R)-hydroxy derivative. In the case of the latter compound, GBR-30731, activity increased during the 30 min after administration. GBR-30731 deserves further investigation as a platelet aggregation inhibitor because of its relatively low smooth muscle stimulant (sometimes even relaxant effects) and its long lasting platelet aggregation inhibiting activity.